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SEQUENCE LISTING 

<110> Guarente, Leonard P. 

Austriaco Jr., Nicanor 
Claus, James J. 
Cole, Francesca 
Kennedy, Brian 

<12 0> GENES DETERMINING CELLULAR SENESCENCE IN 

YEAST 
<130> 0050.1491-005 

<150> US 08/396,001 
<151> 1995-02-28 

<150> PCT/US94/09351 
<151> 1994-08-15 

<150> US 08/107,408 
<151> 1993-08-16 

<150> US 09/323,433 
<151> 1999-06-01 

<160> 48 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1946 

<212> DNA . . 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (322)... (1671) 
<223> UTH1 



^aaaaagtg g aac t a g acc ccacgtcagc g^cctaggc — gtta^aatac *° 
acagcgtgcc tagttcctgg tgcctggatc tcgagg g a tagaggtg gtgttgacgt 180 
?tt?ccagat cgggaaacct aatgagtcca taaaaag 9 ccgggtcg tgcggaaaaa 240 
tttgccgctt ttgggcaagt ^ctttct gc 99 ttt gtttctc ctgattcggg 300 
gaaaaaagca gacaaaacaa """J"* " c tt etc gag acc teg gcg tct 351 
Ltataagtg aataccatct a atg tgt ttc ctt ^ ^9 ^ ^ ^ 8 „ 

1 5 

t-t-t- aaa ccq caa ttt acg etc ctt 

HI S S "1 2S £ S « - 1? " G1 " Phe ^ L - 

s s & £ £ - - i - - p" s e ss 

30 ib 



399 



447 
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687 



S5 % s ss - - - i tl " r ~ '*£ s " fs ~ 

nt-r ctt cct tta aac aaa aat 
ttt tta ttt gaa tat aac caa eta eta gtc ^ ^ ^ Agn Lys Asn 
Phe Leu Phe Glu Tyr Asn Gin Leu be 7Q 
60 65 

fc aat ata aaa tta tec get 

III III III £ - 3£ S S E S i « - - ~ - 

75 80 

t-hrr acc qct cca get gtc 

£ E £ £ s| K S S S SS «5 - - ™ - - 
S S 2 5 = = S = = « » S K S S S 

110 

gtt aet eag tac gtc aac gca gac gge get gtt gtt att cc. get gee 

Val Thr Gin Tyr Val Asn Ala Asp v, y 135 

125 1 cfc 

„ot acc teg geg get get gat gga aag gtc gag tct gtt gc 
ace acc get acc teg g^y y = Val Glu be r 

Thr Thr Ala Thr Ser Ala Ala Ala *s P ^ 

I 40 

ac t act acc lcl 

s s s s s 2 s= = s s S s ila Thr Thr K 

K K S S i S = S = i = S S S i ~ 

e £ ?s ss ss ss ss 2 i s s s ;s s s £ 

190 

gat «c cc. tec g. caa gt £ £ - «, £ g «» * <» 

Asp Phe Pro Ser Gly Gin Gly Ala 215 
205 

,Ar aat aac acc gec acc tct 

sr, f ? ss s s - i £ M Sy s Ihr A1 * Thr s " 

35 S 5 85 SS i 5 S S E II s s m ~ S 

5 s s s s s a s s i s as a = S « 

255 

gg t tt, tac t9t ..9 «= «t J» tta »c cgt tec aac acc j« act 

Gly Leu Tyr Cys Lys Asn oxy 7 ^ 280 



543 



591 



735 



783 



831 



927 



975 



1023 



1167 
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1263 



1311 



1407 



E £ S §S ?" SS £ I * S S - K Si - S 

285 ^ 

«- Arc aat tat cca ggt tct gaa 
gtc tec ggc tec att get ate tgt ggt ace g ^ Qly Ser Qlu 

Val Ser Gly Ser He Ala lie cys u y 3iQ 

300 305 tc 

s s ss « s i s « » s § s = s a 
= « S 5 1 s = - - = s ss K s i s. 

tct gec caa tac tac gtt aac aac get ggt gtc tct gtg g«. gt 

S er Ala Gin Tyr Tyr Val Asn Asn Ala <j y 3g0 
350 

tgt ate tgg ggt act gag ggt tec ggt gtc ggt aac tgg gec cca gtt 
Cys lie Trp Gly Thr Glu Gly Ser Gly ^ 
365 

t tac ttq tec ate att 

SS i2 SS £ SS S i £ £ ;s Tht IS Leu ser ne ne 
£j SS S E - i SS - - ~ 52 E iS 5! £ fj " 51 

k s sp s? s s ss - ® s s £ £ sr. e ss 1599 

415 

»-at act gtt tea gtt act tct 1647 

SS £ S 1 £ ST, SS K | - - - s " Ifo ™ s " 

ggt t « 9 c t Tc «« gtc «c «c t«.ot«t t «ctt,-t « t9 ca» t a 17.1 
sS «• Asn Phe V.l Ph. Tyr 

44 5 

agcttttg c t ™» s-SS sss SJSSS ijjl 

tttttccaca atacaaaaaa ^cacagtcct «g atta tataac ataaaaagtc 1881 

tcttttttaa gjtaccacta ^tatca tat^J^ cfcttttttgc at ttcgaatg 1941 

aagaaaaaaa atgtttttat 



1455 



1503 



attgc 

<210> 2 
<211> 450 

<212> PRT . . ^ 

<213> Saccharomyces cerevisiae 



<220> 

<221> VARIANT 
<222> (1) - - • < 441 > 
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<223> Xaa = Any Amino Acid 

-?Vs p>« « - «« - ~ "* y "° **" ser 1,1,5 ™ r 
i i - «. 4o - - * - - ~ s - vai ? r i: 

Lys Lys »! «. «f » - ^ S" T 

35 o . 1° His ser phe Leu Phe Glu Tyr Asn 

Asn Phe Val Tyr Phe Leu Phe He Ex. 

Gln L °eu Leu Va, Leu Pro 2« Asn Lys Asn Leu Pro Ser Leu Asn » 

* Ser Ser Met Lys Leu Ser Ala Leu Leu Ala Leu Ser A la 
Se r Arg Asn Ser Ser Met ^ ^ 

Ser Thr Ala Val Leu Ala Ala Pro Ala Val His ^ 

100 ^ v . xhr val Thr Gin Tyr Val Asn 

His His Asn Asp Lys Arg Ala Val Val Thr ^ 

" 5 val Val He Pro Ala Ala Thr Thr Ala Thr Ser Ala 

7vi a asd Gly Ala Val vai u-^ 140 

£ „ « «. « - - - - s * la - Ihr Thr r 
- ser Thr ua ». is ~ ~ - - - »• - s « p ~ 

ser ser Ser Ser IS ser ser Ser J. Ser Ser S.r V.l Gly « Gly 
180 „ i!l s.r asp Phe Pro Ser Gly Gin 

Asp Phe Glu Asp Gly Thr He Ser Cys ser Asp ^ 

G1 Ala SK ser Leu Asp Trp Leu Gly Leu Gly Gly Trp A!, Ser XI. 

H . asp « -y - - - - « 35 G1 " G1Y ^ SS 

SS Ser Tyr AX. Cys £ Pro Gly Tyr XX; „ - Gin Trp £ Se 
Qlu Glh Pro ser Asp Gly Ar g ser v.X Gly Gly Leu Tyr ^ V 

260 » -rv,r- L Thr Asn ser Leu cys val Glu 

Gly Lys Leu Tyr Arg Ser Asn Thr Asp Thr A ^ 

Gly GX„ Gly ser Ala Gin AX. ?S »o Lys val s.r Gly Ser He Ala 
XX HI Gly Thr Asp Tyr Pro Gly Ser GXU Asn « VaX VaX Pro Thr 
S vlx GXy AXa Gly Ser Ser Gin Pro XX. Asn VaX Tie Lys Glu sp 
ser Tyr Tyr Gin III Gin Gly Lys Lys Thr Ser Al. Gin Tyr Tyr 

» l Ala III V,X Ser Val CXu Asp Gly Cys Xle Trp Gly Thr Glu 
G1Y ser III vaX Gly *s„ Trp ill Pro Val val Leu Gly Al. Gly ^ 
■^70 375 T i n a Dm Asn Pro Asn Asn Lys 

Thr Asp Gly He Thr Tyr Leu Ser He He Pro Asn ^ 
Thr Asp 395 ^ Thr 

Glu A la Pro Asn Phe Asn Xle Lys 5 
Val Asn Gly Ala Cys Ser Tyr Glu Asn Gly Val Tyr 430 

420 J?; ser Gly ser Ala Asn Phe Val 

Ser Asp Gly Cys Thr Val Ser Val Thr Ser Gly ^ 

435 
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Phe Tyr 
450 



<210> 3 
<211> 3455 

Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (663) ... (3164) 
<223> UTH4 



803 



Sis s=s iSS ss sis S|| l 

tact^tgat tctcacgeat ctcaggccac cggacactg ^ e tgcacacgcc 540 

rtttctcaqt tatcgaaatt gatcccagy^ ttt a ttcaatcag atcaataacg o 

ftatttttgt ggtttcactt tartaacac. jcattctttt gtctacatca aataactcct 
^rrai-t-tcc atctgccgac tcagcatcgd u gtc caa 

r/lSTct a« e« « cct c» c» tct .« ^ ^ ^ 

Met Ser Tyr Asn His urn rru iQ is 

1 7 5 c 

f SS SS SS SS! S S £ SS S !!v SS S3 SS SS 

Ser Leu Leu Glu fru vax 25 
20 

- r ss ss ss "i s ss s sss ss « r « »1 52 s ° 

Lys Arg Asn His bin uy 4Q <*o 

cag ttc ata tea tog aca caa tct ccc ttg get ttg atg aat aat aca 
Gin Phe He Ser Ser Thr Gin Ser f 6Q 
50 

- 1-rr ccq aat cct aat get gee 

- s ss ss - »• » ~ ~ s « "° *s "° Rs ° R1 * 

s SS SS £ s? sss ss s SS s? s ss ss s: s "j 

80 85 

£ SS SSS S SS IS SSS SS 2 K S SS SS S S 5 

100 

rrt tea aac tct ggt gtc 

SS SS SS SS SS sss S ?SS fx ss m ~ » ~ «y - 

, at ,cc tec * «. att «. 9" - «. - »' ~ ^ " C 



851 



899 



947 
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M „ Thr J., S « „. ». Me, «. * «. S« S« S« V» T P» 

£ E £ £ 5 £ i = = S s 5 S E S 2 
£ S « S £ | £ S « 2 1 = £ S " r S 

£ s « £ s = £ £ « a s s 2 s s " e 

t-t-t- ctt caa aaa aaa tta 
aaa ctt gcc act g.c cag ttt ggc tgc cgt tt^ ^ ^ Lys Leu 
Lys Leu Ala Thr Asp Gin Phe Gly ^ * 205 

_ nac ttq atg tat gaa caa 

£ s £ £ £ £ £ i - s - ™ £ Glu G1 ° 

210 215 fc 

s s £ £ £ £ £ £ s 2 s £ S S ~ 

225 

*. art- acc qag caa aag aca tta 

ttg g tt «, « =« tgc g .t t,t «. act £ ^ Ly8 Thr 

Leu Val Gin Lys Leu Cys Asp iy 25Q 2bb 

240 , nt-t ttc caa ata tea ate aat cag 

E £ £ £ £ £ £ - - 1 01 " Ile s " Ile £ 

260 

ss K £ S £ - = "* s s 5 s e a s K 

n-t tec caa gaa ttt act teg 
gtt caa ate gat etc att att aag gga ttt t^ ^ ^ ph£ Thr Ser 
Val Gin He Asp Leu He He Lys o±y 30Q 

290 2ys fc tg 

S £ £ 52 £ £ i «• - S 2 £ 85 " S " 

s £ s £ £ £ £ £ s s i 2 s * 2 £ 

325 

4- a hf acc att tct acc cat 

S £ £ £ £ £ £ £ £ I - - s " £ Bis 
S £ « £ £ £ £ £ £ £ £ £ s s s £ 



1283 



1331 



1523 



1571 



1619 



1763 
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ni-a caa ttc ctt cct gga 
caa caa att ttc aaa att tct gtg j» att £9 y ^ prQ Qly 
Gin Gin He Phe Lys He Ser vai y 380 

370 t 
tta ate aac gat cag ttc ggt aat tat ate ate caa ttt ctg tta ga ? 
L eu He Asn Asp Gin Phe Gly Asn y ^ 
335 

s 2 e a s £ 2 2 2 £ I - s = s i 

~ £ C 2 2 E 2 2 5 2 5 2 2 2 2 £ 
S ffi 2 2 £ 2 2 2 £ 5 £ £ £ I - s 
ffi £ 2 2 S « K 2 £ 2 £ E £ £ = - 

5 a £ £ £ = ~ = s £ 31 s s s c s 

£ £ SS 2 2 2 S3 2 £ 5 S £ £ £ £ I 
S 2 £ 3 2 2 S £ 2 2 2 2 £ 2 £ £ 

^=><- sac tct agt aca ttg 
tac aac aaa aat agt aac gca att ggg caa aac ^ ^ Thr Leu 
Tyr Asn Lys Asn Ser Asn Ala lie ^y 525 

i. f*-h tea ttg aaa att ggt aac ttg 

£ £ S 2 £ $ 2 £ £ - - - <*r »■ - 
S £ 2 £ 2 £ 2 2 2 £ £ 2 £ £ 2 $ 
E 2 2 £ 2 2 2 £ 2 £ i = a K s i 

60 565 

S £ 2 £ S £ 2 £ °" 1 s ffi S S 2 = 

2 s e s £ £ £ £ a - = s s 5 " : £ 



2003 



2051 



2483 
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2723 



*. aar cat qct cac aat aat 

agt cat aat cat aat cat aat cat aat cat aac cat g^ ^ ^ 
sir His Asn His Asn His Asn His Asn h ^ 
610 

v acc cqt cat ttt tct tta cca 
aat aac aat aat aat caa aag agt cat acc ^g ^ ^ ^ Leu pro 
Asn Asn Asn Asn Asn Gin Lys Ser » ^ 
625 

£ SS S - SS S £ £ » K S 5" SS SS SS S£S 

s ss sr. £ s ss s ss ss s sr. ss s ss ss ss 

660 

atg aac ttc aac caa aac gca tat ccc teg atg ». gc. cct tct ttc 

Met Asn Phe Asn Gin Asn Ala Tyr Pro g85 
675 

aat tct caa act aac cca cca ttg gt. age cat aac teg tta caa aac 
A sn Ser Gin Thr Asn Pro Pro Leu val 70Q 
690 

cat cc t aat tct get 

ttc gac aac cgc eag ttt ge. aat tta atg g^ ^ ^ ^ ger Ala 
Phe Asp Asn Arg Gin Phe Ala Asn u ^ 
705 

a tt acc aat gtg aat ccc 
ffi ill SS SS S SSS SSS SSS SSS SS XJ. ~ » » » 

ss f,i ss s § - "= ss £ i - - "« » i ~ 

f-ar tct aat gca aat agt 

ss ^ ss ss ss ss sr. s s s - ~ » Rsn s " 

S SS £ £ ss s ss « s s a = £ ss s ss 

ggt gM I «» r - £ «. s s? - s s s5 - * 

Gly Ala Asn Trp Asp Ser Ser Leu * ?g5 

« elc cc, «t «« « ? « £ Jg g S £ Sr SS SS 

Gin Gly Pro Tyr Asn Gin Val Asn ^ 8 is 

800 805 ttc 

ss s ss S £S ss S £ ss s SS SS o" ss ss «- 



2579 



2627 



2771 



2819 



2963 



3011 



3059 



«t «, =c «t««tt«t "" taCt9t 

Thr Leu Pro 



3204 
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,ea.at.ttt tac 9 c. g .aa tca-a^aa aag.aaaata aa.aata.aa a.ta«..at 

iil iHIi iii- ss23 » s» - 



cgttttttgt c 

<210> 4 
<211> 834 

<213> Saccharomyces cerevisiae 



<400> 4 ^ Asn His Gin Pro Gin Leu Ser He Asn Ser Val Gin Ser 
Met Ser Tyr Asn His Gin *• 15 

i 5 „ to „ n i v nin Met Asn Asn Lys 

L eu Leu Glu Pro Val Thr Pro Pro Pro Leu Oly 

20 * t an q^t- Glv Phe Asn Gin 

Tvi^ u-ic, ser Leu Asp Leu ser ^xy 
Arg Asn His Gin Lys Ala His Ser 4 5 

P h „, s.r ser Thr «• ser Pro - - - - « ™ « 

Thr ^ M „ s.r AX. Asn 2r Phe - Pro r « ~ - 

S. ~ Thr GXy 1.U - AX. Ser »et - » » « - - ~ 

TO ,u » s. - - - - - - ° iy pi ° s ys 

„ ser HXs Asp Phe Thr v., VaX £ P» - - ~ GXy VaX » 

Thr ser IS -n « s . - - - - in - Tta pr ° 18 

„. is « - - s - ~ - s 61a Ala ser Lys r 

» 5 . ser ser Phe Oly leu Ser Ser Ser Thr Ser Ser Ser 

Sly Val Asp Asn ser lie lys 

„.t V.1 Glu U. ser Ala Leu Pro L.u Arg Asp 

180 „, m,. Glv CVS «« leu Gin lys Ly. leu Glu 
Leu Ala Thr Asp Gin Ph. Gly eye A 9 2 „ 5 
„ Pro Ser Glu ser Asn » f AT, Asp leu Met Tyr Glu Gin Xe 
tys Pro Ph. Phe leu Asp HI n. leu Asp Pro Phe Gly Asn Tyr e» 
III Gin lys leu cys A.p Tyr leu Thr Ala G!u Gin lys Thr leu leu 
245 , „v. rin Tie Ser He Asn Gin Tyr 

He Gin Thr lie Tyr Pro Asn Val Phe Gin He 

260 r Gln Lv s lie He Asp Thr Val Asp Asn Glu Val 
Gly Thr Arg Ser Leu Gin Lys lie v 2&s 

Gi„ ne s - - - K s phe s - Gin s me r : 

G l„ £ val V.1 Thr l.u SS Asn Asp leu Asn Gly Ash Hrs 

SS iys cys - % - s " ™ 55 WS »» 

Asp Al. Xl« V.1 S! GX„ Asn Asn XXe XXe Thr XI. Ser Thr Hr. 

Hi GXy cys £ vaX leu GXn ly. - leu s~ V.X cys Thr leu Gin 
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G1 „ ne P>e «. U. -r £ ^ He »! «n £. P» 1, - 

ne E >»p o» - »y « 116 SS " U «» 

E «. -p - s - - " a ss Leu phe isn " 9 s s " 

405 ^, cot- Asn Val Val 

As „ «„ «. Cys Oln u. ser cys Leu ,ys Phe Ser «J 

420 , Y Tlo Tlp Thr civ Phe He Val 

3l» Lys Phe lie W x-ys "« Phe "9 U« ° 4 * 

Mn »s» Ui «y «, - ~ - - - If„ S " MP 7 

vsl IS „ ser « S - ». J. - - "P ™ js 

465 * 7 ? TM1 He A rq Asp Asn Phe Gly Asn Tyr Ala 

Thr Val Asn Leu Asn Val Leu He Arg Asp ^ 

485 * va i lvs Asn Tyr Ser Pro Leu Leu Ala Tyr 
Leu Gin Thr Leu Leu Asp Val Lys Asn ry gi() 

As „ ws » k «. - xi. in «• » - s « s Tht Leu 

„ «y - ~ cy. » « - - « - & ^ " " 

530 535 Dr . n ser Ile L ys Thr Thr ser Tyr Ala 

Val Leu Thr Lys Glu Leu Leu Pro Ser He Ly^ 5g0 

545 T 550 v - Tvs Ala xyr Ala Glu Ala Thr Gly He 

Lys Lys lie Lys Leu Lys Val Lys Ala Tyr 575 

565 „ m n val Thr Ala Met Ser His Asn Asn 
Pro Phe Thr Asp He Ser Pro Gin Val Thr Ala ^ 

580 „, »an tvs Asn Pro His Asn Lys Asn Ser 

Leu Gin Thr He Asn Asn Glu Asn Lys Asn ^ 

t 95 Asn His Asn His Asn His Asn His Ala His Asn Asn Asn 
His Asn His Asn His Asn ni» &2Q 

610 ° 15 u . Thr Arq His Phe Ser Leu Pro Ala 

Asn Asn Asn Asn Gin Lys Ser His Thr Arg 640 

625 630 p ncT1 o pr ser Val Thr Asn Asn Phe Ser 

Asn Ala Tyr His Arg Arg Ser Asn Ser Ser 655 

645 _ _ Tl(a „i s cer Pro Gin Gin He Met 

Asn Gin Tyr Ala Gin Asp Gin Lys He His Ser ^ 

S° *,n Ala Tyr Pro Ser Met Gly Ala Pro Ser Phe Asn 
Asn Phe Asn Gin Asn Ala Tyr rru g85 

675 f, 8 ? His Asn S er Leu Gin Asn Phe 

Ser Gin Thr Asn Pro Pro Leu Val Ser His Asn S^ 

690 69b _ Mol _ ala uis Pro Asn Ser Ala Ala 

Asp Asn Arg Gin Phe Ala Asn Leu Met Ala His 12Q 

705 _ 710 - mr . Ser Asn ne Thr Asn val Asn Pro Asn 

Pro He His Ser Phe Ser Ser Ser Asn lie ^ 

n l S t rm Pro Gly Phe Met Met Asn Glu Thr Asp 
Val Ser Arg Gly Phe Lys Gin Pro Giy * ?50 

740 „■ o*,* ser Pro Tyr Ser Asn Ala Asn Ser Gin 
Lys He Asn Ala Asn His Phe Ser Pro iy ^ 

Aan phe IS «» Ser P„e »I IS, *. - Tyr «» ~ «• * 
M. Zl »P Ser Ser HI SeC Met W = « «» His 0»y Oln 
Z P,o .y, «. «- *1 » Me, S « - »a S « ne s« ». 
Met Pro A1 , « Thr .U « 9 « S« »p «. «. JJJ - - 



820 

Leu Pro 
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<210> 5 
<211> 4000 
<212> DNA 

<213> Saccharomyces cerevi 

<220> 
<221> CDS 

<222> (717) . . . (3380) 
<223> YGL023 



<400> 5 . ^.^^atc tqtccaatac cgttgccttg 60 

gtgtcttcca tggagtgaat tgtgatttgt 9jattatatc g gtctatt tct 120 

Itgggagctc agatagaaaa gacatcttaa "ccagacag atttgtcact 180 

ct??gtgact gcaaatttta f ttgtgacg ccttttctt. ttac ^ gaataaaaaa 240 
cttgacgatt gttttttttc tatatttttt "gttctggg g tgtttaacaa 300 

taatgatcaa tatagtagat agtatagtta tattcttatt aaC agcaaac 360 

aJcJtcag. ctcaaagaga f tcggttg J^atctctc tccg^ggjj aaaaaacttt 420 
agtacctcac gtcttttttt tgaatagttt ttttttttg 9 c ttaggat tt 480 

cttccgtata ttacattgta cattattttt ^tgtatcc * ttttagtaca 540 

gagccgtcat taatattatt cgtttttgta "ctattcca ttcgcttatt 600 

?t?aaaattc ctgttgatat tgtccactag "ctcttttc £ tt gtcctcga 660 

ctttaggttc "ttaagagt ^ctgttcat tttccgttc 9 tacgtt t 719 

tatcttttaa gaaagagaga actaagcgct yu Met 

1 



tct « ».a «t tt, «. 9" g. .« JJt gt 9t. cc, tc. £. £C 

Ser Thr Lys Gly Leu Lys Olu Glu lie Asp » e 1= 

5 

- «^ aa f tct act tta gag cag ttg caa eta 
S SS ?S S SI S ^ E SS L. Leu Glu Gin Leu Gl„ Leu 

20 25 

E i% m as r. ss s s s - s £ s - £ - 

£ S S E E £ ffi S K £ S 2 £ S S S 

50 55 

i-i-n ata ccc tac tct caa atg 
& p" SS £ S5 1!" 2? oS PHe «el Pro Tyr Ser «. « 

70 /b 

t-t-t" cca ccc cct gat ttt 
atg cag gtt cct cat .at cct tgt cca ttt ttt g ^ ^ ^ phe 
Met Gin Val Pro His Asn Pro Cys Pro pne * gg 
85 * u 

, at aac teg ccc ttg aat gca ggc ggt 
aat gat cca aca gca cca ttg agt age teg a ^ Qly Qly 

Asn Asp Pro Thr Ala Pro Leu Ser Ser Ser ^ 
100 103 



767 



815 



863 



911 



959 



1007 



1055 



1103 
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P „ m n« - ~ "P « - « ?, "* S " 

115 

s s r. s « s s sr. & sj i - - - « i 

130 135 

_ -vn rca ate gca teg get gat ccg 
ata aat gac aat tea atg aag gta ttg cca g^ ^ ^ pro 
He Asn Asp Asn Ser Met Lys vai ^ 160 

150 

. ^ _„ 4- c t qta gec att gaa 
tt. tgg act eat tea aac gta cca gga tc. gca ^ g^ 9 ^ Qlu 
Leu Trp Thr His Ser Asn Val Pro faiy 175 
165 

a S S E £ s s « = 2 » = i s 5 s 

180 

tct aat aat aag get jgt teg tte aga aga ej. act ttt eat get tt. 

Ser Asn Asn Lys Ala Ser Ser pm * g a ^ 
195 

t- ata ace ttg tea aag 
tea eea aet gae ett ate aat gcg gec aac aat g^ ^ ^ 
Ser Pro Thr Asp Leu lie Asn Ala a ^ 2 25 

210 

4. f-t-f- trt aaq get aag aaa ccg tct 

K S S£ S K S S2 2 S - - «. - « ? « 

230 

SS SJ £ E - S K K S 5 - SS SS I - - 

245 

fff . Ata ccc cca acc aat agt gtt 

K E E S S £ £ S £ S ™ », »; - - v. 

«* « « r lit £ 52 s s a s s si is ss s 

Ser Glu Lys Leu Ser Asp Pne ny 2£J5 
275 

« a « aat cct aca act tat ggt 

s £ s s s s £ s s s s » « ~ - a 

290 295 

s s ^ - i ™ s - - i - »° 12 s 1 

S S S S S £ S S | S S SS 5 1 S = 
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Ser Arg - UP Ser Leu Thr Gly Ser Ser Asp Leu Tyr Lys Arg Thr 
£ Ser ser Leu Thr E - Oly Hi- Ser Phe Tyr Asn Gly Leu Ser 
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730 735 



P„. ser ser ser Pro «y « - Gly Met Pro Leu Pro ser Gin Oly 

« „ y ». is «. « n. « ™ - - ~ H1B Gly s " 

s er ser ser - - - «J «v - - » ?J? S " ^ 

,U sir Ala Ala Pro Gly Ala 01. Ala Lys Tg Arg Ser Ma Ser Jjr 
IS Ser ~ » ». - F» Ser Ser T*r Leu P*e Ser Ser Ser Arg 
le u Arg Tyr Gly Met Ser Asp v,l Met Pro ser Gly Arg - Leu 
« Clu Asp £ Arg Asn - Arg ^ - - ^ SS ~ ^ 
ne Ala Sy His XI. «et Glu P»e « Cln Asp Gin His «y - Arg 

850 855 .„ ala Thr pro Ala Glu Arg Gin Leu 

Phe lie Gin Leu Lys Leu Glu Arg Ala Thr pr__ 880 

865 T 870 ala Ala Tyr Gin Leu Met val Asp Val 

Val Phe Asn Glu He Leu Gin Ala Ala Tyr 8g5 

885 „. n>,« fin Phe Gly Ser Leu Glu 

Phe Gly Asn Tyr Val He Gin Lys Phe Phe Glu Gly ^ 

900 Ti a™ riv His Val Leu Ser Leu 

Gin Lys Leu Ala Leu Ala Glu Arg H. Arg Gly ^ 

,la Leu Glu Met Tyr Gly Cys Arg val He Glu Lys Al, Leu Glu PHe 
,1. Ill ser Asp Glu Gl„ Asn Clu Met val Arg Glu Leu Asp Gly Hrs 
vfl Leu Lys cys Val Lys Asp Glu Asn Gly Asn His Val Val Glu L y s 

965 „i Twi Gin Phe He He Asp Ala 

Cys lie Glu cys val Gin Pro Gin Ser Leu Gin Pn ^ 

P„ e Lys Giy III val P*e Ala Leu ser Tnr His Pro Tyr^ly Cys Arg 

v ,l n. Ill Arg He Leu Glu 2. cys Leu Pro xjpOl. Tnr Leu Pro 

Ile i^Glu Glu L«u Hi. 0°in 5 His Thr Glu Glu^.u Val Gin Asp Gl^ 

Asn Tyr Val SVn His Val Leu Glu His Gly Arg «01u 

1045 -, Tl rlv Asn Val Leu Val Leu 

Asp Lys Ser Lys He Val Ala Glu lie Arg Gly Asn ^ 

106 °oi, Ala Ser Asn Val Val Glu Lys Cys Val Thr His 
Ser Gin His Lys Phe Ala Ser Asn va iQ85 

1075 1 08 ° Ile Asp Giu val Cys Thr Met 

Ala Ser Arg Thr Glu Arg Ala Val Leu lie Asp ^ 

Asn iS°<*y P^ His Ser /^Leu Tyr Thr M.Met Lys Asp Gin ^ 
A^Asn Tyr Val Val G^Lys Met He Asp Val Ala Glu Pro Gly^ln 
H 25 t jjAc ti^ Ala Thr Leu Arg 

Arg Lys He Val Met His Lys He Arg Pro Ex. He ^ 

1140 «•„ tip Leu Ala Lys Leu Glu Lys Tyr Tyr 

Lys Tyr Thr Tyr Gly Lys His He Leu Ala uy ^ 

1155 , „ ti» pvs Glv Pro Pro Asn Gly 

Met Lys Asn Gly Val Asp Leu Gly Pro He Cys Gly^ 



1170 
Ile Ile 
1185 
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<210> 9 
<211> 2112 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (419)... (1942) 
<223> D13645 



^Laa ~ a,™ 9 ,. Sirr aa =: - g 

Ilgatttcat aaaaatagtg attct f9"c aaactttgag aaaagtatca caaaacttgg 180 

s=s ssss ii 5s=s sssss s« 
r™fc sss. «ss£ ssssr «. 

atg tgg gag att tta aga aga a aaa att a aa act 

aag tta atg agt gat ttg cag aag ttg ^ Qlu Lys Val 

Met Trp Glu He Leu Arg Arg uy * ^ 15 

1 5 
att gca ttt gca cac gat tea act cgt gtg ate cag tgt tae att cag 
Lys Leu Met Ser Asp Leu Gin Lys Leu 3Q 

M g9 t aat T, « K « £■ £ £ !** £ & - 

He Ala Phe Ala His Asp Ser Tnr a g 4$ 

35 

aaa t-at tcq aqa aat att gtt aag 
gat ttg gtt gag tta agt aaa gee aaa ^ ^ ^ Qlu Leu Arg Asp 

Tyr Gly Asn Glu Glu Gin Ary 6Q 

50 5 

^^^r an- aca qaq ata ate aga 

S - - S 2 S K S £ $ £ k - - - To 
S £ IS E S S S "1 % 2 S S S S S S 

y 85 

c £ ss s s « s s c £ s £ £ a 2 = 

100 

fl ra ttt cag ctt tac aag 
aae atg etg aeg gaa gag etc tat ggg aae aca ttt J[ ^ ^ ^ 
Ala lie val Glu Tyr Ala Tyr Asn Asp uy ^ 

115 " u 
tea gea gat eac cga act etg gac aaa gtg tta gag gta cag cca gaa 
Asn Met Leu Thr Glu Glu Leu Tyr Gly ^ 

130 1Jt> ^ a 

aaa tta gaa ctt att atg gat gaa atg aaa eag att eta act oca a 
Ser Ala Asp His Arg Thr Leu Asp uy ^ 16 0 



562 



610 



658 



706 



754 



802 



850 



898 



946 



145 150 
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a a a £ s ss £ £ a £ £ s £ - S| £ 

165 

a a £ £ s £ S 5 i £ £ - s S a s 

gaa gC e «= " r « -2 1- a £ S £ £ SS £ S 

Lu »p Phe Phe Thr Tyr Al. Pro 205 

195 

g « a9 . « ,co «, cjc tg *, * - s s « s k 3? 

Glu Ala He Arg Qlu Ala Val Val Ty ^ 

210 ^ t-ai- att gaa aag gtg get aat 

a S £ £ a £ £ £ £ Si & - - - - £ 

225 » aat tqt att gat 

5 s s s - g. e «* s a e £ i, a - - 
g s a £ s a a £ £ £ s c s £ s s 

260 

ttg ct a g c .ta -t g= « £ g « ffi ffi £ £ £ 

«? Thr Lys l«u val l*» Gin II. 285 

275 

- a £ S vl? IS £ £ £ £ £ i - £ - - 

290 

s a a a s £ s £ £ £ S a K s s - 

305 «... t-rt cca get ttg tta age 

- ss a s; £ £ £ £ £ s " ws wa "* si Glu 

Val Leu Gin Lys ^xy ™* j 330 

a a £ s £ £ £ - S s s s a £ s £ 
a £ £ £ £ s a I £ e £ a £ £ = - 

355 ccfc t 

acc atg aat gee ate gee age ttg gc. gc. aca g ? a etg cat cc^ ^ 
Val Leu Val Ser Asp He Leu Gly 380 

ggc Z ^ s in si a £ £ £ £ £ s s! * ™ 55 

Thr Met Asn Ala lie Aia 



1282 



1330 
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385 

Z ct 9 aag t 9g tta ata gag caa gat aaa aag jtg aaa gaa aat 999 
Gly Lys Asp Gly Glu Leu His lie Ala giu m ^ 
405 4iU 

aga 3 „ «. * ttt s « s ? » g! « s; & 2 ss 

Val Leu Lys Trp Leu He Glu Gin asp y 43Q 
420 4<ss 

s a s 5 sb s 5 ss s « s = S s s lfs 
= s s = s as I a = s s s s s s e 

E 2 = S 2 S 5 = 2 « 1 = - s s S 

465 470 

a,a gg a ata 9 aa .« ct. j« f a aaa jtj age «. J«W- set 

Ala Leu Lys Ser Leu lie Pro Thr Leu y 495 

485 430 

SOT ^ 2012 

«S ;£s= MS 3SES — - 



1762 



1810 



1858 



1906 



1952 



<210> 10 
<211> 508 
<212> PRT 

<213> Homo sapiens 



«■ — «* Lys asp s s ssp Lys Glu ws " 9 val 

£ Le » K S,r Asp «. «• £■ G1 " Gly WS S" WS ^ 

2 ? „■ ^ ^ r Thr Arq Val He Gin Cys Tyr He Gin 
He Ala Phe Ala His Asp Ser Thr Arg ^ 

35 40 _, a , phe Qiu Glu Leu Arg Asp 

Tyr Gly Asn Glu Glu Gin Arg Lys Gin Ala Phe Giu 

Asp Leu val Glu Leu Ser Lys Ala Lys Tyr Ser Arg Asn He Val Lys 
Lys Phe Leu Met Tyr lly Ser Lys Pro Gin He Ala Glu He He Arg 
Ser Phe Lys Gly His Val Arg Lys Met Leu Arg His Ala Glu Ala Ser 

100 t Tue Ai= Tie Leu Glu Gin Arg 

Ala He Val Glu Tyr Ala Tyr Asn Asp Lys Ala He Leu 

115 n„ Glu Leu Tyr Gly Asn Thr Phe Gin Leu Tyr Lys 
Asn Met Leu Thr Glu Glu Leu lyr i» y ^ 

130 r Tv <? val Leu Glu Val Gin Pro Glu 

Ser Ala Asp His Arg Thr Leu Asp Lys Val Leu ^ 



145 150 



* ♦ 
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, ys ^ „« ». n. « »p «- »« s; «■ »■ - Tht ?s 7; 

M . sin «. ox» ffi vai ,u S ; ~ «. vai Hi, g. vai ~ 

18° « twe t^u Ara Ser Glu Met He 

L eu Asp Phe Phe Thr Tyr Ala Pro Pro Lys Leu Arg ^ 

195 ^ val Val Tyr Leu Ala His Thr His Asp Gly 

Glu Ala He Arg Glu Ala Val Val ry ^ 

ala £ val M. *t His £ «. Trp His g , *r Pro Lys », W 
£ »1 U« v,i fys £ t L,s ~ Tyr V,i «„ V.l M» 

245 t L n, Phe Asp Cys He Asp 

Gly Gin Tyr Ser His Leu Val Leu Leu Ala Ala A Y q 

260 , Tl til Tie Ser Glu He He Ser Ser 

As p Thr Lys Leu Val Lys Gin He He He Ser ^ 

275 Tl val Asn Asp Lys Tyr Gly Arg Lys Val Leu Leu Tyr 
Leu Pro Ser He Val Asn Asp ny r 2QQ 

M £ ~ « «, « - "is ~ £ «« SS 

JS - om 3 ly £ «y » "J; s « «■ LyB ™ IS ° 1U 

325 t rm qer He Ser Pro Ala Leu Leu Ser 
Val Arg Arg Arg Glu Leu Leu Glu Ser 35Q 

3 f „■ Ala Gin Glu Val Val Leu Asp Lys Ser Ala Cys 
Tyr Leu Gin Glu His Ala Gin wlu v* 3g5 

355 360 val Gln p r o 

Val Leu Val Ser Asp He Leu Gly Ser Ala 3 80 

370 T , n , si, Thr Gly Leu His Pro Gly 

Thr Met Asn Ala He Ala Ser Leu Ala Ala Thr Gly 4Q0 

III L ys MP Gly Gl» E His ne *la «u His «, Ma Gly £ - 

v ,i - z - - s - " et s; M Gly 

Kg G l» Gly £ - - - «. V.X 3i» Hi, VJ1 Gly « W 

A s„ WU £ « «p Ma ser SK - «, «, - XI. Us - « 
set S - - C S - =1» v,i Ma Asn ,ys val L,s M. 
IS ~ tys ssr « S « ~ «, Glu x-ys »r «r « « 
L ys Gly lis 01. "is Lsu LSU Glu Ly. «« Ssr Thr 



<210> H 
<211> 2457 

<212> DNA . . _ 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (645) . . • (1655) 
<223> NCA3 



Sss ass s» =« 3255 ™ 
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800 



2355 ESSE 5S2S SEES =S EES 

ksfe eees esse - 1 sstss sssu 

ESSE SSSS SSSS I S ««»c, 

sees ssss sees - s^-rsrr a 

ctagtatagt cgcacatact taactcgtct ctctccaa ^ Ly£ , ne Ser 

... t-r-t ate qca ttt tct gec cct 704 

s e e "* e e e e e e v. ala phe ser " a » 
s s e s e s s s s a s s = - 3 E 75; 

25 J 

E E E SS SS - ?S £ E E E E E E E S 

t t 

act agt act gt. gaa tct get get act ace act aca ttg tee tea te^ 
Thr Ser Thr Val Glu Ser Ala Aia in g5 

~r,T na t- aac qqa ttc caa gat ggt 

E E E E £ E E "1 S E S, % - «. - «» 
E « S Si S S S S S S E 35 S « S g 

85 90 

. f atc a tq gac atg gat gec 
gac tgg cta gga ttt ggt gga tgg gec « g^ ^ ^ ^ Ala 
Asp Trp Leu Gly Phe Gly c>iy 11Q 115 

E S E S E Si 3! S I - - Si S E E SS 

120 

rrt tct qac caa cca age gat 
gaa eet gga atg tea aag act caa tgg cct tc 9 ^ prQ Ser Asp 
Glu Pro Gly Met Ser Lys Thr Gin Trp ^ 
135 

t- oat tac ttg tac cgt 

% E E SS ® © E £ Si E E S, ~ -» ^ « 

150 155 

_ . .^^ ann oat qaa aca tct get 

E E E E E E S E Si E E L P ~ ~ - 

165 170 t 

E S E E E E S E E £ E E Si 5 S « 



848 



896 



944 



1040 



1088 



1136 



1184 
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2 2 K 2 2 2 2 2 £ £ £ - ffi 35 85 

2 2 s 2 s 2 e « s k s £ s - s s 

ffi 8J 2 s £ s £ ss 2 2 2 2 2 K I!v ss 

2 s a s s 2 s s « s ~ ® a s « § 

250 

2 *- act aat gga gaa aca 

2 s & s £ & - s s is « * » -x» - ~ 

- 2 2 2 S S = S i S = = E S = - 

280 

s s 2 £ £ S 2 2 s s 2 e I IS 2 3. 

295 1616 

IS 2 SS 2 IS 2 2 2 S 2 S 2 2 Si 2 - 

310 att ttc tat taagtcactc 1665 

gtt tct gtt tta tct gga tct get gaa ttt g^ ^ ^ 

Val Ser Val Leu Ser Gly Ser Aia 

325 »- aa1 -t-cccctt attattcttt 1725 

2221 23S2 2J2J S2S 2™ 222? S! 
222< 222? 2 1 ; » S S2 222? 2 ™ 

ttttgttaac aaggtgtttg "tacatat gecatgetgt "tttttcat 

«22f. 222 & <112 2 222 

aaaccccata attccttctt "caccga aaaat ttcct taagcgtgct ^cgaatgag 

f222 222 2- 2SS2 U -J 

gagtgtagca tagcccaatc a ^"aaatcc y t cagta cttaa t^atgtta 

3223 2222 2422 — * »„ 

accactqqat cc 



1328 



1520 



1568 



^^^^ V w — — — _^ 

accactggat cc 

<210> 12 
<211> 337 

<213> saccharomyces cerevisiae 



-° L ys 2 Xle Ser ,la Ma L e» XI. - Ser Ser Leu Ser Ser Val *la 
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10 15 



pi. Ser 10. « i Pro 1. Pro «. »P - "I. 1. «. "P « 

Hls Uu W » - - V- *r »! * «n XV, ,U ^P 

Ser Mn X. »a * Ser ~ & - - - ?„• * * ' 

^ Ser ser Ser «« £ - Ser „W « - S Y 

f , 70 ^ , p „ n Ser val Asn Gly 

11 .m My «ly T»r v,l I.ys cys ser *=P PH= Pro 

Ile val ser ^ 2p «, - « y ». »y 0» «P K» ~ ^ ~ 

w He, », IS » - - •« «» - St ^ ^ " S 
S er ^r Si Cys «. Pro Sly £ Ser - - «P ™ ~ ^ 
01 » £ Ser M p 0 ly g. Ser V,, OX, «y - ^ <». «. - £j 
« xyr -r i£ - «, - - "P - «• ~ £ « 
l Th r ser W . IS *X. n. ~ £ - Ser «P Ser Ue - 

180 ^ pro Glv Ser Glu Asn Met Val He Pro Thr Val 
cys Arg Thr Asp Tyr Pro Gly Ser ^ 2Q5 

L « SJ OXy ser Ol; Pro ne Ser V. V.J »P - «P ~ 

^ » ». Trp a. G1 y £ - ■« - ^ ^ SS 

I„ »a « y «a ser «P - - ™ «* til * 

245 t w»i ipu Glv Ala Gly Ser Thr 

Ser Asp val Gly Asn Trp Ala Pro Leu Val Leu Gly 270 

260 x c PT - Leu Pro Asn Pro Asn Ser Asn Gin 
Asn Gly Glu Thr Tyr Leu Ser Leu 2Q5 

Ala A la Asn Phe Asn Val Lys fie Val Ala Ser Asp Gly Ala Asn 
Gln Z Ser Cys Ala T,r III Asp Gly Ser Phe Thr Gly Asp Oly Ser 
™* 310 „i tit Ma Glu Phe Val Phe 

Asp Gly Cys Thr Val Ser Val Leu Ser Gly Ser Ala 



325 

Tyr 



<210> 13 
<211> 2150 

<212> DNA . . ^ 

<213> saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (563) ...(1987) 
<223> SAG1 



SSUUc ««=—*. ctt,=« t ee tttaaaa.cc aca.t.ttta aattaacct, SO 

SSSE «-=c«t« c.a t ,e.c C ,30 
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t- a t-t-t-i-taat tttatcttcg 240 

slliisiiflffilsii- 



i 5 



s s e se s s a £ s £ £ = « s e = 

15 

ss £ £ s £ £ £ £ s s £ s £ s £ £ 

as s £ s *s e c £ s s = - « s s E 

e e s s s £ s s £ s s s . s s s £ 
a a s e s s £ s s s s s s s s £ 

e ss e £ S K E K 5 £ a s £ = S E 

raa qqq gca tec tec tec tec 

£ K £ K £ K £ £ £ £ " L. ~ s«r ser s„ 

110 

- - s 3 s £ £ £ £ £ = s s e s s 

S £ 1" l" £ £ £ £ £ s - fo ~ s ~ ~ 

S £ E £ £ S = s K S 1 S £ S S ^ 

155 160 

°« r r t " £ £ £ £ £ £ ~ s - r " r s i ~ 

Thr Ser Pro ser inj. ^<= igQ 

- « - S E £ E £ £ £ £ s s i £ « 

190 

, ,t tta qcc gac ttt tea ggc cca agt gag aaa ttc 
agt ate tac ggt gat ttg gee gac 



688 



736 



784 



928 



976 



1024 



1168 



1216 



1408 
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s« xu Ty, sly »p - M. «p ~ - « 5J ° lu *" ^ 

205 21U 

s s s e E 5 £ s - e e £ s £ as « 

£ S £ C 3 S 85 SB E as I E 85 S E E 

235 240 

s E £ £ s E E £ £ I e E - £ £ £ 

2 55 

tac tec tgc caa cca ggt jtg tct aag acc caa tgg cca tec gat caa 
Tyr Ser Cys Gin Pro Gly Met Ser Lys mr u ^ 

270 

~~t- t-i-n t-t-a tat aaa aat ggt tat 
cca tct gac ggt aga tct gtc 999 ggt ttg ttg ^ ^ Qly ^ 
Pro Ser Asp Gly Arg Ser val Gly Gly Leu ^ 

285 ^ y 

US E S E E S i S S - £ S E 3 55 S3 
S E E E S E E E £ = I S5 SS E S S 

s E 5 - £ s £ E = s s £ £ £ £ « 

335 J * 
gaa ggg ggt age tct ttg cca ttg acc gtt gtt gac caa gat act tac 
Glu Gly Gly Ser Ser Leu Pro Leu inr 36Q 

350 Ja3 
ttt act tgg gaa ggc aaa aag aea tct get caa tac tac gtt aa^ ^ 
Phe Thr Trp Glu Gly Lys Lys Thr Ser ax 1 31S 

365 3/0 

- tat ate tag ggt act tct gga tct 
gee ggc gtc tea gtt gaa gat ggg tgt .tc ^gg ^ ^ ^ Qly Ser 
Ala Gly Val Ser Val Glu Asp my y 39Q 
380 385 

E £ S £ S E £ £ £ £ I £ - = s S 

aM- cct aac cca aac aac age gac gca 
gga gtg aca tac tta tea ttg att cct aac ^ ^ Asp Ala 

Gly Val Thr Tyr Leu Ser Leu He Pro Asn ^ 

ttg aac tac aac gtc aag ata gtt get get gat gat tea tee aat gtc 
Leu Asn Tyr Asn Val Lys lie Val Ala * y ^ Q 
430 4J:> 



1264 



1312 



1456 



1504 



1552 



1600 



1648 



1696 



1744 



1792 



1840 



1888 
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S liy 1 35 £ 5 S S S S = S S K S 5 . i984 

if y g s ss s ?s s s £ - £ ffi ss ss - - 1884 

460 2037 
. tttccttttt tttttctttt ttcgaacaca 
aat taagctacgt gactactact tttcctttt 

Asn 

475 ^t-t-tttac cgatatttat 2097 

«-« S ~ SSSS - 2150 



<210> 14 
<211> 475 

lllll saccharomyces cerevisiae 



<40 0> 14 val Thr xhr L eu He ser Ser Gly Ala He 

Met Lys Phe Ser Thr Ala Val ^ 15 

Val ser Ala Leu Pro His Val Asp Val His Oln Olu UP - - O 

20 ^ Tvq " val xyr Glu Thr Val Val Val 

Hi. Lys A? Ala Val Ala Tyr Lys Tyr V * ^ 

. , 7 ,i rp-uy p ro Ala Ala t>ej- ox ^ 

asd Ser Asp Gly His Thr Val Thr Pro 

2 Th set » la n. S. * ~ « v f »» » ~ - 

s; ua «. ff s. ~ - - g- - - s ; i; : 

85 Tle c pr A S p Ala Ala Ala Ser Ala Thr Ala 

L eu Ala Lys Asn Glu Lys He Ser Asp 

1°° „ Cor q P r Ser Ser Ser Ser Ala mr 

ser Thr Ser Gin Gly Ala Ser Ser Ser Ser ^ 

^ s «, - - - - « ~ ~ s -o ° iu Gi - ri> : i 

1 is ■« - v., x « se, « s - - « - s; 
* _ „ * s ~ * - «s ThI s " p " 7 s 1 

I 65 „ co^ qpr Ser Ser Ser Ser Ser 

Thr ser Thr Ser Thr Ser Ser Thr Ser Ser Ser ^ 

180 c o« G1V ser Gly Ser He Tyr Gly Asp Leu 
ser Ser Ser Ser Ser Ser Ser Gly ser u y 2Q5 

195 c III Lvs Phe Gin Asp Gly Thr He Pro 

Ala Asp Phe Ser Gly Pro Ser Glu Lys Phe ^ 

210 Phe Pro Ser Gly Gin Gly Val He Ser He Asp Trp lie 

rve ksD Lys Phe Pro t>ex -35 

i a : : ly 01y « s « - - 5 * - - 7 h ; 

245 C£ar . nv r Ser cys Gin Pro Gly 

Gly Ser Cys Lys Glu Gly Ser Tyr cys ser Tyr Ser y ^ 

Gly Ser y y 265 Ql Ser 

Met Ser Lys Thr Gin Trp Pro Ser Asp Gin ^ 

275 28 ° Gly xyr Le u Tyr Arg Ser Asn Thr 

Val Gly Gly Leu Leu Cys Lys Asn Gly Ty ^ 
290 ^ 



Asp Ala Asp 
305 

Ser Lys Leu 

Thr Glu Asn 

Pro Leu Thr 
355 

Lys Thr Ser 

370 
Asp Gly Cys 
385 

Pro Leu Asn 



Tyr Leu 

Ser Lys 
325 
Met Val 
340 

Val Val 
Ala Gin 
He Trp 



Cys Glu 
310 

Gly Val 
He Pro 
Asp Gin 



Leu He Pro 

He Val Ala 
435 

Glu Asn Gly 

450 
Thr Ser Gly 
465 



Phe Gly 
405 
Asn Pro 
420 

Ala Asp 



Tyr Tyr 
375 
Gly Thr 
390 

Ala Gly 
Asn Asn 
Asp Ser 



Trp Gly 

Ala He 

Thr Tyr 
345 
Asp Thr 
360 

Val Asn 
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Val Glu 
315 
Cys Arg 
330 

Val Glu 
Tyr Phe 
Asn Ala 



Glu Phe 
Lys Ala 



Ser Gly 
455 
His Phe 
470 



Ser Gly 

Ser Thr 

Ser Asp 
425 
Ser Asn 
440 

Gly Ala 
Val Leu 



Ser Gly 
395 
Gly Gly 

410 

Ala Leu 

Val He 

Asp Gly 

Tyr Asn 
475 



Ala Ala 

Thr Asp 

Gly Gly 

Thr Trp 
365 
Gly Val 
380 

He Gly 



Val Thr 

Asn Tyr 

Gly Glu 
445 
Cys Thr 
460 



Tyr Val Val 
320 

Tyr Pro Gly 
335 

Ser Ser Leu 
350 

Glu Gly Lys 

Ser Val Glu 

Asn Trp Ala 
400 

Tyr Leu Ser 

415 
Asn Val Lys 
430 

Cys Val Tyr 



Val Ser Val 



<210> 15 
<211> 145 

<2U> Saccharomyces cerevisiae 
<220> 

<221> VARIANT 

<222> (1).-.(145) _ 

<223> xaa = Any Ammo Add 



Thr Asp Tyr Y 10 ^ Xaa 

Xaa Gly Xaa Ser Xaa Pro Xaa Xaa Val Xaa Xaa ^ 

20 e " rln ^ Tyr Xaa Asn Asn Xaa 

x„ Trp x,, oxy w ~ - I I 45 sk M 

ay va! « xaa «u »P OlY Cy» IL «P ™ *" 

?! «. Trp .la Pr. x,a xaa xaa oly xaa xa. Thr Xaa Gly 

Yaa Glv Asn Trp 75 

" t ser Xaa He Pro ,sn Pro Ln Xaa Xaa Xaa Ala Xaa 

Xaa Thr Tyr Leu Ser Xaa He * 95 

85 r i Ma xaa Asp Xaa Xaa Xaa Xaa Val Xaa 

Asn xa, «. xa, ,ys II. V.! 1. p "P „. 

«y xaa cys Xaa Tyr 01. Xaa Gly Xa, Xaa 01, 

Gly C Y . K V,! Se, v,l xa. S« «y X., »• - « ™> 

130 



Xaa 
145 



<210> 16 
<2H> 60 
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Saccharomyces cerevisiae 
Senile Pro Asn Pro Asn Asn oly *1. - Asn Phe Asn V* 
Lys He Val Ala Ala A SP Ser Ser Thr Val Asn Gly £« Cy S He 
20 Bll Se r Ser Gly Gly Ser Asp Gly Cys Thr Val 

Tyr Glu Asn Gly Ser Phe Ser Ser Giy ^ 

35 „ Tvt! phe val Leu Tyr 

Ser Val Thr Ala Gly Lys Ala Lys Phe va ^ 

50 55 

<210> 17 
<211> 16 

*5 T 9 *> PR.X 

<213> Saccharomyces cerevisiae 

<400> 17 cvs Arg p h e Leu Gin Lys Lys Leu Glu 

Leu Ala Thr Asp Gin Phe Gly Cys Arg ^ 15 



5 



<210> 18 
<211> 16 

S 2 3> Saccharomyces cerevisiae 



<4 00> 18 Asn ^ Leu Val Asp Lys He Cys Asp 

Leu He Leu Asp Pro Phe Gly Asn ry ^ 15 



5 



<210> 19 
<211> 16 
2 1 2 > PRT 

<213> Saccharomyces cerevisiae 

n. - «« ^ °» *r « g s« Leu «. ij. « 

1 5 



<210> 20 
<211> 15 

2"> saccharomyces cerevisiae 

<400> 20 * m lie Asn Gly His Val lie Gin Lys Cys He Phe 
Leu He Asn Asp lie Asn ^xy ^ lb 



<210> 21 
<211> 16 

<213> Saccharomyces cerevisiae 



38/42 



r s~ ™ His «. »u «, cv» cvs v f «. «- - - ~ 



1 5 



<210> 22 
<2U> 16 

Hill Saccharomyces cerevisiae 



< 4 °°> " Asd Gin Phe Gly Asn Tyr He He Gin Phe He Leu As p 
Leu He Asn Asp Gin pne ^ y iQ 



1 



<210> 23 
<2H> 16 

Hill laccharomyces cerevisiae 



- Cy S Leu Lys - Ser Ser Asn Val Val Glu Lys - Jl. 



1 5 



<210> 24 
<211> 16 
3£> Saccharomyces cerevisiae 



rnf, Asp Asn Phe Gly Asn Tyr *U - Gin Thr Leu Leu UP 



1 5 



<210> 25 
<2H> 16 

< <2 1 i 2 3 > > saccharomyces cerevisiae 



< 400 > 25 nn His Gly Cys Arg Phe Leu Gin Lys Gin Leu Asp 

Leu Cys Lys Asp Gin His Giy i 1Q lb 



1 



<210> 26 
<2H> 16 

2iU Saccharomyces cerevisiae 



< 400:> 26 , asd Ser Phe Gly Asn Tyr Leu He Gin Lys Leu Leu olu 
Leu Met Thr Asp Ser pne v* y ^ Q 



1 5 



<210> 27 
<211> 16 

<2«> Saccharomyces cerevisiae 



39/42 



;rse 2 Aeu *sn Pro His Cly * M. - - «» " ~ ^ 



1 5 



<210> 28 
<211> 16 

:?S> Saccharomyces cerevisiae 



^°se 2 A yS ASP ,eu Asn cx y ^ His v f xx. am - - y -x. 



i 5 



<210> 29 
<211> 16 

f 2 jr, saccharomyces cerevisiae 



lHVUt His «, Ki» OiV Cve CVS V,i - «- CVS « « 



1 



<210> 30 
<211> 16 

<2M> Saccharoses cerevisiae 



r;,r\e U ,sp «c - OiV « * vai V.i «n Tvr II. - - 



<210> 31 
<211> 16 

fsi?' Saccharomyces cerevisiae 



£° Se^ne His Lys *he oly Ser - - Ue 0Xu XX. Ij. «*- 



1 5 



<210> 32 
<211> 16 

21?> Saccharomyces cerevisiae 



<4 °°> 32 RS c ser Tyr Oly Asn Tyr V.1 Leu Gin Thr AXa Leu Asp 

Leu Leu Asn Asp Ser Tyr ^ * 10 



1 5 



<210> 33 

<211> 16 

<2-12> PR? 

<213> Drosophila 



40/42 



«, *» *. «, ~ M , y .1. - - - S" G1 " 

1 5 



<210> 34 

<211> 16 

<212> PRT 

<213> Drosophila 



<* 00> 34 , aso Val Phe Gly Asn Tyr Val He Gin Lys ^ Phe 0l« 
Leu Met Thr Asp Val Pne u y iQ 



1 5 



<210> 35 
<211> 16 
<212> PRT 
<213> Drosophila 



», 01. K Tyr Oly »« *9 v,l He 01- W «• ™ G1 " 

Leu Ala Leu Gin Met ry* * 10 



1 5 



<210> 36 
<211> I 6 
<212> PRT 
<213> Drosophila 



< 400> 36 * D Gin Asn Gly Asn His Val Val Gin Lys Cys lie Glu 

Cys Val Lys Asp Gin Asn v* y 1Q 



1 5 



<210> 37 

<2H> 16 

<212> PRT 

<213> Drosophila 

r se"- - « - °» - " 9 x 1 Ile G1 ° sr9 Ile » Glu 

1 5 



<210> 38 

<211> 16 

<212> PRT 

<213> Drosophila 



< 4 °°* 38 , asd Gin Tyr Gly Asn Tyr Val He Gin His Val Leu Glu 

Leu lie Gin Asp Gin iyr * 1Q 
1 5 



<210> 39 

<211> 16 

<212> PRT 

<213> Drosophila 



41/42 



r ^» ku „. - - - » "» giu iys » ™ 

1 5 



<210> 40 

<211> 16 

<212> PRT 

<213> Drosophila 



< 400 > 40 nn Tvr Ala Asn Tyr val Val Gin Lys Met lie Asp 

Met Met Lys Asp Gin Tyr Ala ^ 

- 5 



<210> 41 
<211> I 6 
<212> PRT 

<213> Homo sapiens 



r; e % m «. His ~ « - «e «• - ^ - ^ 



Phe 
1 



<210> 42 
<211> 16 
<212> PRT 

<213> Homo sapiens 



< 400> 42 A so Val Phe Gly Asn Tyr Val He Gin Lys Phe Phe Olu 

Leu Met Arg Asp Val pne ^ y 1Q 



<210> 43 
<211> 16 
<212> PRT 

<213> Homo sapiens 



r - - - ™ ™ - 9 1? 1 Ile Gln LVE "* » G1 " 



i 5 



<210> 44 
<211> 16 
<212> PRT 

<213> Homo sapiens 



< 400> 44 * n Gin Asn Gly Asn His Val Val Gin Lys Cys He Olu 
Cys Val Lys Asp Gin Asn ^xy ^ 



1 5 



<210> 45 
<211> 16 
<212> PRT 
<213> Homo 



sapiens 



1 



* 
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r ^ His » ~ <=" « I? W Ue » 

1 5 



<210> 46 

<211> 16 
<212> PRT 

<213> Homo sapiens 

< 400 > 46 n , o Gin Tyr Oly Asn- Tyr Val He Gin His V.1 ^ Glu 

Le u Val Gin Asp Gin Tyr 1Q 



<210> 47 
<211> 16 
<212> PRT 

<213> Homo sapiens 



< 4 °°> 4 % Gin His Phe Ala ser Asn Val Val Glu Lys Cys Val Thr 

Val Leu Ser Gin His rue 1Q 



1 5 



<210> 48 
<211> 16 
<212> PRT 

<213> Homo sapiens 



< 400> 48 T asp Gin Tyr Ala Asn Tyr Val val Gin Lys Met lie Asp 

Met Met Lys Asp Gin iyi 1Q 
1 5 



